Distributed simulation has proved to be a cost effective technique for studying and understanding complex realworld systems. 
incorporate hundreds or even thousands of processors, across both local and wide area networks. As the size and complexity of distributed simulations increase so do the demands on the hardware and software resources that provide simulation services, causing performance (Fujimoto 1990 , Carothers and Fujimoto 1994 , Falsafi and Wood 1994 . Number of entities per workstation (where an entity is defined as some simulated real-world object) is also used as the singular metric of performance in Vrablik and Richardson (1994) and the ModSAF 1.4
Reverse Engineering Report (1995) . Speedup and entities per workstation however are not sufficient for a full characterization of distributed simulation performance. This is especially true when distributed simulation is used in training and other man-in-loop environments. Performance information relates not just to the speed of computation, but to the efficiency and effectiveness of the simulation in utilizing the many shared resources and services within the distributed environment. Performance information characterizing concurrency, scaling, replication, and coordination can help characterize the simulation's ability to meet the many goals of the simulation study.
Further complicating the notion of performance, the utility of information depends on the needs of the intended audience. Different phases of the simulation life-cycle require people in different roles, each requiring Figure 1 is a graphical representation of the space and time dimensions of the performance model. Each shaded cube represents all possible factors that affect the simulation's performance at any instant in time. This representation attempts to define a framework from which a full spectrum of simulation metrics can be defined and used for performance analysis.
Space and Time Components
As described above, the three dimensions The domain of metrics includes time, rate, utilization, reliability, and availability for each of the services and resources that contribute to a performance factor. The time metric domain is related to the throughput or responsiveness of the simulation in providing the service. The rate metric domain is related to the productivity or the frequency with which the simulation provides the service. The utilization metric domain is related to the utilization or the amount of the service the simulation uses or needs. The reliability metric domain relates to the (Foster et al. 1994) . Figure 3 shows a plot of the data. Note that the curve has not been smoothed, revealing the variations in required processing times dependent upon vehicle behavior. 
